
10/12/20151

High performance packet 
processing for the 5G era

10.12.2015

Presenter: Paolo Zanier (paolo.zanier@nokia.com)



10/12/20152

Metro DCs

(~1000 × ~200 Gb/s*)

Core DCs

(~10 × ~20 Tb/s*)

Access  Sites

(~100k × ~ 2Gb/s*)

 500- 5000 km < 100-300 km < 30 km

electronic access mediation

photonic access & aggregation

packet optical core

regional optical transport

regional service edge 

central service 
edge 

*) order 200Tb/s busy hour traffic
for ~40 million households incl.
enterprise in 2020

Data center

fixed/mobile 
network 
termination

Residential, 
public and 
SME sites with 
WiFi and small cells

Service functions consolidate in data centers in core and metro
Access agnostic service platform based on DC networking in a distributed cloud

https://www.google.de/url?url=https://www.arrowcommunications.co.uk/insight/fibre-optic-cable-small/&rct=j&frm=1&q=&esrc=s&sa=U&ei=FWYQVOfMPOb07Ab554EQ&ved=0CDYQ9QEwEDg8&usg=AFQjCNHKGZCHnF7hOAiPgyPYKtBkwcZGYA
https://www.google.de/url?url=https://www.arrowcommunications.co.uk/insight/fibre-optic-cable-small/&rct=j&frm=1&q=&esrc=s&sa=U&ei=FWYQVOfMPOb07Ab554EQ&ved=0CDYQ9QEwEDg8&usg=AFQjCNHKGZCHnF7hOAiPgyPYKtBkwcZGYA
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From monolithic VNF/application design towards Distributed Computing
Moving beyond IaaS towards higher level cloud abstraction & generic IT application platform

Application Business Logic

Scalability
Distributed State Management

High Availability

Virtualized Cloud Infrastructure
(Compute, Storage, Network)

Database
Communication
Load Balancing

Self-contained VNF

Application Business Logic

Scalability
Distributed State Management

High Availability

Virtualized Cloud Infrastructure
(Compute, Storage, Network)

Database aaS
Communication services
Load Balancing services

VNF integration on PaaS

Application Business Logic

Execution & development  
environment

Scalability
Distributed State Management

High Availability

Virtualized Cloud Infrastructure
(Compute, Storage, Network)

Database aaS
Communication services
Load Balancing services

User Plane Services

Platform as a Service (partial)

Appliances in PaaS

Infrastructure as a Service Platform as a Service (full)
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Virtual networking in IaaS model vs. network slicing in PaaS model

vpn

upp 1 upp 2 upp 3

IaaS model provides transport (VPNs),
user plane processing stays in tenant domain

PaaS model provides user plane processing 
services

cloud substrate cloud substrate

6 x user plane 
traffic traversal

c/m plane only

ctrl3 

upp3 

ctrl2 

upp2 

ctrl1 

upp1 

VNF1 VNF2 VNF3
tenant domaintenant domain

tenant slice

ctrl3 ctrl2 ctrl1 
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user
domain
user

domain
user

domain
user

domain
user

domain

service
domain

service
domain

access
domain

Independent administrative domains with reference points in-between facilitate 
flexibility of business models

user
networks

access
networks

service
networks

cloud substrate

UNI ASI

NCI

transport networkstransport networks

ASI: access service interface
NCI: northbound cloud interface
UNI: user network interface



10/12/20156

A

photonic

backhaul

An access independent telco cloud platform offers generic services to converged 
network service slices based on a PaaS model

LTE

DSL

PON

HFC

AON

access sites

5G

access
mediation
functions

consumer
service

enterprise
service

common
authentication
authorization 

functions

telco cloud platform

inter data center 

networking

DC
DC

DC
DC

DCDC

user plane
services

out-scale
services

reliability
service

comm.
services

MTC
service

other
platform
services

access agnostic network services

control

metro  sites core sites

PaaS APIs


